SPECIFICATION 

TITLE OF THE INVENTION 

VOLTAGE CONTROLLED OSCILLATOR AND PLL CIRCUIT 
USING THE SAME 

BACKGROUND OF THE INVENTION 

^*(0«jE©|^]^g^C0 — #J£|2] 2 {-^-To CKOHJjJ&fi, 1 9 9 8¥2^ 7 B (CI m 
H^HfcI SSCC (International Solid-State Circuits Conference) (D^ffa 

1 3 9 7 ^-^(rfB^^ttfclHl^T'&So wCDHI&fi. #|JfVC C OT'^ixfc 

y - k tmmn-^v s s Ax^^tht^mm<Dm^h^ 3t©^ y^-^tioxig 

glttVCCOoy - Ki:VS S Awm2gcD^©«jE0^1!)?:3S b^:TV^-5 0 

tS*OttJE$iJ^)^M^©tt<D^I*ll 3 (c^-T 0 -OlElSSfi, #K¥l 1-1 

5541 ^tem<DWfflm\z&\,^xm7Fzntim&x'h 9 , mmmm<Dm 3^16 %m 
± sffiw^ t .mmn-^ 1 5 1 x-^bfc^^^/K^^j^-ff -^-(r is^iiiaoTH 

2 0 Sr^ttT, ;-K3 5 0 iVdd ©m$gC<0 co^lb £r5g itrT 5„ d ft 
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SUMMARY OF THE INVENTION 
M 2 [h] S§ "C 12 ^ ±UXm<D 3 9 6 — 5? Id kfEfc^ftTV^ «fc 9 #fia^#C 

0 3 ©(Hl»T?r4,3SM«[»[Sriaffll-*-6fc«>©MO Sh7^# 3 21-325 
*5«t(;3 3 1~3 3 5 i m^*ff^»){-*t-r5^^'fb^>fc«><DMO S h7>'^^^ 
3 4 0 30S£iJ^r {r^tt f>Jl5fc»,tlV ddiVs s ©MfclttE^Ufc 5|OMO S h 
(#lx.f*\ 331, 311, 301, 321, 340) dS&&$iX£ 0 b 
fcdSo-C, ^-<Z> — oo^oir^lt feixS«£EiS(S< fcS. ir MOS h?yi? 

3 4 0 t^ltS«JBE*Sfi< *3 :©MO S h 7 > * a*ffl?D:t*ffi ( 

«B*fl(HS"*-5fc«>fc:MO S h9>'v J ^*3 4 0 {' frl? 5 *JE * A < t5fc,/-K 
3 5 0 iVdd ©ilOW©fff (i-J&fc*>*S*^*»rt *«BE) dS<S< * 19 , _hffi 

*38M^**l =t 5 t-rz>Wim<Dm.<D ioti, pl LuiB&ossjgttj^tcte^T, « 

#36Was«?ft b J: 5 b-tZmmvtiKD 1 ott, ¥3*#*»leJ8&^«©* n y >r\n% 

*%£W<DmM<D loii, — l o**tc»SlE$ JxfcMO S jt 

I2MO S h 7 ^^^^©«i!2 <©«fS©IH!fcM^m£jtt$*Lfc3Bfi»*5J:i/# 

*mm<DWim<D{&<D 1 0*4, ±ie© j: 5 ^mz^m^m^^m^^x pll@ 
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BRIEF DESCRIPTION OF THE DRAWINGS 

El 3 tt$£&£>tt£E$Jf|l%jg£§4>4fe0 1 o£^-riElS&Ek 

ei 4 ttD i (Dmmm<p<Dus<;v^-7 h tassoiaiKBU 

m 5 fig) i co^jsMt-fflv^ ^ £ -5 ix^yuiy^ h m&<D^Mm<D 

-T [318 EL 

ei 7 te*mm<nnEEummMi&<D z h\^m<Dmmm<D i o&^-rieig&E, 
n 8 \-i^f.mm<D p l l \E}&<DmMm<D i o&^-mskh, 

El 9 fig] 8 ©HJfcfll* ©7* v^^/HMWlHlKOIelKBI, 
Ell 0 nm 8 O^JS^Jf (D^^r — ^zK^i/OIUS&EL 
Hi iiiI8 ©ISJfefllteJBvs :i#ft — v^zK^^o^^jco l 

El 1 2 teEl 8 <DMMm*<Dfemik®i&<Dm&m, 
El 1 3 KB 8 ©HJfe«*©ja&8fctt:tt:»<BlHlg&B, 

ei i 4 ra*»w©¥*{M*WE»K«©iiJfis0ij0> i o&^i-iBiiei-c&s. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

*3SKt«t 5mff*JW3SiB*©iejfiW© — l c^-f „ El 1 Kzfcv^, #flg«F 

1 0 0~ 1 03 ttNf t^^SOMO S h^^v?^-^ (J^TNMOS t^fS) , 
1 1 1~1 1 5 li P^^r^/wMcOMO S h7yv?^^ (KTPMOSi:»t5) , 1 
20-12 2f±^4^^, 13 1 f±^y 7rlsIK, 1 3 2 fi U" -< A- ^ 37 h\s\^^^i- 0 

*it % &mns§rv d d nmm$LW<Dmm.& zxf^om*, v s s «®«^<iiom2Sfe 

J: tf* 16 0 ttSSfittl^is J:tf **>ffi*7«J^, 1 7 0 ~ 1 
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fc*5, ±12©^*^^ 1 2 0~1 2 2 fi, PMOSJfcliNMOS ©y-^tife 
h^^ytSty- h«fii©M©**S:fltoTfllfifc-rttfi,it|SEfi«|/h$*iEaiT? 
i J&*-C# -So 7 r tH]g§ 13 1 ^MtSNMOS^NMO S 1 

01-103©/^^ /MT^Iff £ LTHu 17 0©/— K£>tt£& 

Z<D\ES&iZ, NMO S 1 0 1~1 0 3fc<tU!PMOS 1 1 1~1 1 3 -f-/«£ 
13 0 T'^ Urt:ffi#aS36ig«£ fcS. C©BS3§fi, NMO S 1 0 1 *5 
itJtPMOSl 1 1, NMOS102*5<tO f PMOSl 12, NMOS103fc<J;tJ? 
PMOS.l 1 3 #*Jx-eH^ — * &*J*U, 3«©>f — *©ffi;*J £ A* 

©M-ft^- 1 5 IKiSiaS'Kio-CllillPti, 

T^-n ?<DfflQMB-ijr 15 0 ti^aiitt, NMO S 1 0 0 fc: iffift * *SK & *J« 
SiitiotffftJ. «»Jx.ff «!l«i{B # 15 0 ©mjE£iiS< t5i, NMOS1 00 
J!:aEix5«aEi&Si«aa J — K 1 7 0 0*JE^T^ s 5 , *3!gV dd^-Kl 70© 

SJHSiStttSK ft 5. *!MWffi# 150 ©mi£S:i£< t5 _hfe©i£©MT% ^© 

**5, NMOS 10 0 «3§SS§ 13 0 (Cl»fttb5*»fE«t 7 r HIBS 1 3 1 »fc S 

5 tNMos i o o r±«&fp^*B( k ^>r t y — ;**tt©ra<&«jB=©aE'fl:fc*t l 

T, MO S SrSSH'5Si»it^ s ?&ir^ > fbb4V'>^ti) ir -f- & <£> H £ IV\ NM 

0 S 1 0 0 tt^tONMO S SrM^iJ{-^igcbT,^:<D^— H©»i!NMO S 1 0 
1-10 3 3£©^- hffi J: 5 tt5i»t*t < (ixlil 0 0fflF£H_hl:i) 45±5 

A-©f&JWf-§- 15 11: J: S»W»H:,351g|§©rt<B«-9-C*>S y - K 1 7 1 
letting ft £A^©Jt£ &®m-fZ> ;ii:J:otff45.PMOS 1 1 5 f4flf»£#jl 

i-sfc*. /-K171H74 ttifrtcafiKSfu-cvs. ufcaso-c, «u«ifs# 1 5 

1 j&SfliJtri a- l/^/l/0#^, PMO S 1 1 4 fi^iit-Sfc^, ^S^^ 1 2 1 
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-Kl 74^1 71 izmmtStlZo 

-r&t, j - k i 7 1 iztt$Q£fr5>Mffii-£mm.m* 121 mai 
ffi-^- 151 as^-r i^/nz^^. pmo s 1 1 4 y - k 1 7 1 fcttj&n£*t 

•SAitfi^ft^^ l 2 1 <o#£tt«< 4 5, UfcdSoT. 1lHHty43# l 5 ldsn-i/^ 

^©©l^fa-^-1 5 1 K J: 5»JBJ3J£#©3£'ffc*tt, 1 2 1 o*itl:J:o 
T^^bixSo 4fcPMOS 1 1 5ttte<xt.lRlCJ:5 KK)fE-r-5as. wO^ife^jx- 
tt.ffilW-ft* i5i Lfc <h#tw/-Ki 74 tetSjg $ix5* ^/yy^;^x 

^ / - K 1 7 1 fc:-5-;t.5jeWS:ffi«-r5fc*K:±lEPMO S 1 1 5 £13: T £> 5 0 
^Allf^l 2 0©§lII±3t^*tV^t5„ NMOS 1 0 Oro^— MI (« 

«««ff^«-ft: LfcE^t-fi^**^- 1 2 0 to^iffias^^fcifcsg^^ i 3 0 
Ki!&»a»S«JEf4Ji&i?aS'ffc Ufcv>„ Lfc^oT. NMO S 1 0 0 «flEdS«Si« 

fr&mtmt m&m ^tn-trnt-t^^.^^m^t Lfc«otfftNMo sioo 
fp^ffit *s<SH-c*>ttff % nmo sioo t£Sffi*b<s«affi«:«««jE©3E<ft;©t&«-c 

I- «fc oT*&fc>;it,36®« 13 0 t!iX511^^ y 7 r (HISS 13 1 }rfltttL-5«flfE©^ 
ft fit* <b(-/h£v^ LfcdSoT, tBaBtajEEiSAtaS-ffc Ltt, NMO S100 j&s«B¥n 

oft:, «iBi«JEdSX'fbbT3i»e>^bl$W3& s i8iflbfc*©»f^*tftig-t-S. NMO 
S10 0 *s«Sft^1l8-C*>o T fc, NMOS 1 0 0 {' affia^^-m^f , NMO 

S10 0 {cSKixSWieas^^FfiaHfc-*-*. -t Lt^oWro^ifiitiif 120 
<o3t5Jcm{-<t oTi^ti^^^oi #^^4*^ l 2 0 e^^sWffiis^^pas-fk-t- 
5, #4*^?- 12 0 K:a»a»5*jEtt-rftfc>*>*fi3& 13 0 jci»d»5«JE"C*> t» „ -t© 



5 



Vn< C t &T*Z S 0 LT, aOWfflT-g- 15 0 flSg-ffcLT, NMO S 1 0 0 (dflfiftSm 
«lt*s«*«JE©3E'fki-sat&©«8(EffitJ:4SCL< 45i 3 ftmjEfcifcofc £ 
fl20 o^cAScm^ £ s#f35«:M< ft So 150 <D$Hk&mT?f%-i- 

(?tg5± 5ftiS»S:«ft»)SU/j:iSfe.*3»fi<JtcW:3Slg«l 3 0^^*^^- 12 01: 

ft 43, 122(i, SUW-fS-g- 15 0 <0«JEE*fci" d»-f o3g<t:$-&5 fc» „ 

^ n ;* h — ^ y iii 0 f|!iJ$Hf # 15 0 ©mjE#&*tw£'ffc-t-3 ©&*&;L5;fc. 
#>{ct*tfTfcS 0 

r r t*. i 2 o ©£E*teas3s#fc::*# < ft s =t ? fcism u-c*sw- f±\ mm 

3§ 1 3 0 J:ri^smffi<oM£3t#K3a< t5 - £ ^tl So LfcdSoT, ±1E© — 

SI 2 (D^3fc#lT-te, *mW<DUfflm-%- 1 5 1 t£ <t SflJ^(C^B^-f-Sa« (i"ft^^, 
®mm+ 12 0 ©Mffifc: J: e>1"i«3«fc:fll!l»-Ct #Rrt fcft-CWj:^. - <o 

fcfe. 3&fiJ3tt#©Xfca**ftffl£*Lfc»'g-fc:W:, ©fflfflife 150 K: «fc 5fWfl> 

fcfts-rsaM* (-rft^*>, #4**- 1 2 o <Dmmm&*% < i ©.hip 

<ftS$S*Pf) K J:ott]ELftft*itf4 bft^ofeo Lfc^oT, f&JfPO^tt 

ofcft, 120 tcfs^-rs^4if?^<z>^4{it£*# < -c#fta»ofc„ 

2 0 < So Lfc^oT. m cmaR«ffi36*uiSdfe 
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S3 «asi«jEas»*r*ij:fi[ 5 nmo s 3 4 0 ^iss^g?^:© 

S^Sf-'K 0 NMO S 3 2 1 ^PdSWaRIHJtittyUlcAoTV^fcfcJi). NMO S 3 4 0I: 
e>ft«5*JEaS/h$ < , NMO S 3 4 0 as<&5fo:|Kffi-Cttf1^5*6Hd s WEa»ofc: 0 L 

Tff±,«asi«jEaE«i*f*tft 5 mo s ^iist©msi:«5Mo s £#ii£> 1 

ICNMOS 1 0 0 (D&k Lfcfcfe.NMOS 1 0 0 M A* ft <b ft 5 Sffi £ El 3©t* 
0IIJ:9*#<T-t<5o Lfc^ot^NMOSlOO *s|Sfp^tB -e»fEi~ 5 46 ffl ft El 3 

*^^{^ iftfcf. El 2 tf>«#J <b El 3 ©^Jfe-BBJAS* jx-en^ov^y 

EI 4 H:f4, El 1 ©^lioiMiffcS^ *y ~7 7 mm 13 1 38 it* i^^^->7 h 
ESS 13 2 ©IfrW^i^O-W^/Tto r. ©BfcSSV^T. #^^-§-4 01-4 
05*5j:tJ ? 420~423fiNMOS > 41 1~41 5 ^^4 3 1 ~ 4 3 3 liPM 
OS, 4 4 0 tt***^ 44 1*5J:U<442 fS&^CSft^ £^^ 0 *JSflF#4 
5 0feiU ! 4 5 1 {4^ y 7 7 [El ft 1 3 U ^->7 h ESS 13 2 <DWi<D\% =t 
U^coy — b\ 4 5 2 fift^fg^io iU^co./ — K£r^-r o 

;<y7 7 ®&l 3 1 fi, 3§S3§1 3 Ot^tiWH^ftv^J: 5 1 
3 0 d^W-fS-^- 1 7 3£&9ti}-r(!]S&-e£>'5o Sfc, r. <D%m.m<D'< v -7 r 0SS 1 3 
1 tt, mW)i&-%4 5 0 *5 £U<4 5 1 £ffi7}-f-<5 <£ 5 fc*J*L-C*>5. ^ttftfcUi, N 
MOS40 1~40 5J3iI)!PMOS4 1 1 ~ 4 1 5 (li S^^O^f 1"< — #\Z.& 
oT^^L, -ff-^-1 7 3&m&&L<D'{ >'<~-?%m& Ltflf 4 5 0 U: tfj S *L > «■ 
3£JS:»-r >^-^^^SU-C{H#4 5 l{Cffi7^^tu^J;9 fC«^L-Cfo-5„ *fc. # 
J£tf>^ y^-^SrMt5MO S 5:58 *l:»ttt5: £ <fc 9 , MUrtf 4 

50feJ:O t 4 5 1 Sr&tlM^Mfci 1 8 0 St <D ^ ») if -S§- ("T — jj<D±Llb±fc V 

u-<;Uv-7 MUSS 13 2 li.lIV d d (DM^t 1*3 — K 1 70 <£>®JE<£> RAT'S 

tizmmia^- 4 5o*3j:u54 5 i Sr.maiv d domjE^maiv s s ©ma^na^^ 
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^mmx-mth^iB^ 1 6 o j^&-r-5iEis&-e£>-5 0 cwtasgfi, nmos4 2 0 — 4 

2 23o<fcU ? PMOS4 3 1 &£Xf4 3 2trJ;.5;*7U-;>'h;*-i' y f NMO S 4 

2 3fe±tJ«PMOS4 3 3 K: J; ^^-^ 1?MLtfe5 0 * wyM^yfUiS 
|i <t o T pCfa # 4 5 2 <£>{B-5§-Si!i£&*f 5 i#JC*©<fi.C,-*JBE*-V d d ©«JE<b 

v s s omjE^^rBWifi^ifiw^.-r w*— ^-cKis^/wsffitttrf s «t 5 {-«jf^-r 

5o SS**^ 4 4 0S, liilE^ti Lfc. £ # tNMO S 4 2 0 <D?— Y - V — * 

^sje^&k^l&v^ 5 *n-rsfc«>taa;rtT*>5„sK:* ; f-4 4 1 *> it/ 4 4 
ei 5 tzir4. u^^i^y v m& 132 ©@4 &H~<DmMm<D 1 o&^-r 0 

501*3J:U<502 UNMO S, 51 1 I1PMO S, 5 4 0 te^*Pif 
^Sr*-To 5 6 0 fiffi^jft-S-© 1 o*^f B C ©tti^fW-Ss- 5 6 0 f± x 

i 6 o ir#{r^®j©m-§-^*^-rs 0 

J: 5 * MU8§ 13 2 ^^x.f^,El 1 ©2*ifc0!l©«flEi6!lffii38SS§«>tti 

;*J*^tbf&-§-e3t!> ttSt^tfct*#5„ *fc. NMOS4 2 0 Hit^lt5 

^-r r^«jEtt, is 4 <d x 5 tjgjta-jE m is & -ft o -ess 5 c Hx-tsu m 

5©«t?|;NMOS 5 0 U"J:i;5 0 2j3j:UtPMOS 5 1 1 T'frR-T -5 HJg& £rl£ 
otMH5: 5. MOS -C^JEf SlaIBl*^xfi. NMOS50113J: 

XJ 5 0 2 *5<tU?PMOS 5 1 1 (Df— hftOJtSrNMOS 4 2 0 <Z>y — MI©¥# 
*SJ;U*NMOS4 2 lfcJ;tfPMOS4 3 1 <Djf— h$&<Ditb <fc 0 CStt 

-T5ri:(c:J:>3.tiJ^fB-^l 6 0 & J: 5 6 0 #maCV ddtVs s <Dm&.<D^mtt 

Sfc, M*^ 5 4 0 f±. ^*5jf^- 4 4 0 <b ra«fc«««ffi^«ttLfc ttCPM 

o s 4 3 i ^4 3 2 ©y— h - y — xmni£fcM>m.^mk 5 (r-rsfc^jr 

R »* T &> 3 o 

S 1 ©HiS^lfdNMO S604*5 c tU?605^PMOS614joctU ? 61 5 

v.&mm 130 <d£p#& 5 wl<ds( ? {zx 5 y ^y*^ v—? x-mfc ufcfci-c 
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7 r OK 1 3 1 ©tti^3^^tgM>5 s M#a 1 8 0&©S!Mt-S-t::i-5 - i 
ft 5 0 

xfc[Hl{f§T-fc5o Afrtttfi, PMOS 7 1 4 *5 <fctf 7 1 5 SrSPx, Ctl^PMO 
S CSIEixsm«t^ PMO Sill tSEix5«St(J:ap*T# -5 «t 5 <fI^i;/ioT^ 

v^«is, «flwffi#7 5 i \±mmfe%- i5i©ts iitt^ftfcSo -r frj^ 

U-</U©i fit* fiJSI ft3„ 

HI 8 fctt,*3SW©«ffifli!l«I*ig»*«oT#j^U*:P L L \B\&<D%Mm<D 1 o £ 
^"To H 8 {vlfeV^-C, #J5S$F-§- 8 0 0 tt&*B JfcifcS, 8 0 1 r±J3 8t$cJ£ 8 0 2 
tt#J53g> 8 0 3 tt7 f S ? */HMHPlEll&, 8 0 4ttf t-i?jK^, 8 0 5 fi;fc3§BJ » 
m£E{fil»#SJg*, 8 0 6 f±^ a y^a-EElg&Sr^-t-. #M^F#8 7 Oli^WP 

L L @SOffi*t*J)5^ n y ^«#i3 it^-t© W^SSJ-T-, 8 5 Oli^o y **§-§■©# 
ffiS?t ft 5 y 7 r l>^*ff #*S iOf-fOA^af, 851~8 5 4feJ;^8 6 0~ 
8 6 4 rirtSMS #*5 «fct*-t©>' — K**t. 

«jEiBaffii*s*'8 o 5 <Dmmttiz> 1 6 o&*# v ftmm& 8 o 6 L-c^-m 

©#E5fcfc:* n j/^fif 8 7 0 i LT^ia^n^c^© 5 *><D 1 -ofcftm^ 8 0 2 t 
A* £*u, fit 8 6 0 i Lt(ijA$n5„ tLT^flf 8 6 0 i!)77 ^^^fa* 8 
5 0 ©te4B£fflS[»as.'|fttBJfc«»8 0 0 i^St^CJt^^8 0 1 iZ X o T Jt«E $ ft, 
^OJSSiSlf-i- 15 1fc-|l58 5 2fcJ:U!8 6 2 t L T ft ;>J £ ix 5 „ fcfc ffiffitf: 
ItH 8 0 0 f^A^^SlW^wfi^^^S^iDA^fi^o^^c^i^^S-g^ftv^J; 5 
-|-5fcfe,^*gJt^^8 0 0 (-fSfg-Sg- 8 eOt^rWVXfifSS 0?:EIA*L, 
Jl&fcifc|!?^8 0 1 \Zt±s<y 7r*aLfcH*8 6 1 *5 i 8 5 1 ^A^t5,Sfc, 
ft* 86U0 ft ■§■ 8 5 1 ©B 3 dSjatt&dSiN^ t # |£ttft#8 5 2 as^-f W<;\s 
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fcfc 9 8 5 1 «t 8 6 1 <D\i o &mfc&&m\<^ t # 8 6 2 

w-«/nc/j;s j; b ^mmmatm^s o i ^«Lxfc<o 

Ztlb(Di£&j&g;te. 7* V * /^mm&& 8 0 3 JCA^J $ tb<5 0 A'*J»(Hli& 8 

0 3 13,^ jx 7 r £rfi bfc y 7r 8 5 llCi»Ltfi< 9* * A'® 8& T* 2> 

!? .ilE^itl^^^SrSd^^ — v?^^^8 0 4 ZmWlT Z> it 8 53*5±0 ? 854 
*5<fct*863*5,J:tf864 ^4^t5. f-f-'Stfls-? S 0 4 14, r. ft <btf>fs 
ft^T.Sf 15 0 Itlf &m V&AstcV 1 5 0 ^fe«ffif*§| # ffi Ufc 0 

t©^*, «jEffi!l$J1§^^ 8 0 5 ©ATJSffi^- 15 0 fcS&iBlESiixfc***^- 12 2 

Mff -§- 150h #*Sifci&3S8 0 0 !&» b i£SHft 5 fSI WIS 151CJ:5,t 

mmmz&mms o 5 <o3Bfi«K**snHH¥*ixs.-t«>jis*ds*fc^»8 0 2 

Tff-i-8 6 0IC7^- K/<y* £*U§#t-f!KHc:f4'ff -§- 8 6 0 H7r U'i' 8 5 

El 9 f-fi,® 8 0|5aS«f!l©*^S*-cS>S7 f ^^/vfBafflilEllS 8 0 3 ©^frfitjjfcWfig 
<DMMM<D 1 o$r^f„ - ©Hte*5V^, 9 0 0 — 9 0 2 f4^ . r ^H) 

©7!) y/7ny^, 9 0 3lit y Ml t jr H«57!J y7"7B y7", 9 0 4 14 2 t* 

905 f4 0R[H]j& > 9 0 6 *S £ 9 1 0 *> J; 9 1 1 ttANDIalK, 
9 0 7 fi^^d^o-^^O-Y — ^ % 9 0 SiiNORBlS, 9 0 9 {4-f t/s< — # 
-To *flB^-g-9 5 0~ 9 5 2 terttts-ff #*S iO!f©; — KSr^fo ;o 5 *>> 

2 try h^7l7^^904f4 N ^2/7T*iibfcy> r r i-^^Mf 851 jc^/w^^jp 
feS^il:*?^ h -ft # 9 5 0 as^>r i/^K45 tyty h$ti5J;pt 

o#*(c. ^(D(H]1^0i6f^?rUiK-f-5 0 7!) j»7"7By7*9 0 0~9 0 2li, y 7 
r€riiUfcy7rl-->^^B-§-8 5 1 \^mm Lt, Jtifcfl 800, 8 0 1 0ffl73T-*)5 
fa-^-l 5 lfci^8 5 2fc*±U!8 6 2 * flji 9 5i tf fc * K ft T $> S „ *LX, Jl&ic 
itlfc^mSr^-rff 8 5 2 *fcf±8 6 2 as^-f l/^/UDi # (r <Z){f / — p 

8 5 3 Sfcfi 8 6 3 (CffiTJ $ft<5 £ ftflHf ■§■ 9 5 0 # U^/UtftS. i"6 

i,7!J y ^7 oy7°9 0 3^!)t?/ h £ ft T 1*3 SB ft -f? 95 l/^fcft •? , 
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J— K8 5 4:foJ:tf8 6 4 K ffi;ft £ ft <5 ft *K n - u-<,Wc # -5 Sfc, C<DB# 
2fy h*i>y^ 9 0 4O*'>yh{,!Jty h^tlS, 

853*5«tt/863 (C ffl^j $ *b 5 fl| o - U^;Hr * 5 £ # K , F*l 3Hf # 9 5 0 
n — l/^;H^*oTflf 8 5 1 {r^A^d^n^ S rti:2k*? FA|?y^ 9 0 4© 
h/6Sjttf 0 ^:LT4;&^>' haltflHllCfi 8 5 2:fcJ:tf8 6 2# — f£fc/N>f U 
^yi'K:* ftttftfcf, 7 y y 7°^ 0 3 #-tr ■y V rtffift* 951 d^-f 

^H'/j:5o rtfPfH-i- 9 5 2 trfi, w< — * 9 0 7 ©3Si£NflW©»f(n?* 

£ Z>s</i>xm<Ds<;i'Xi>$, j — K 8 5 1 {r^A-^jM^S b irfmSo <fc > $L 

*a fs# i 5 iiciotfti4/-K8 5 4 jfcii8 6 4 ©^-rn^ 

<D|f -8-^, F*jgf$fI-5§- 9 5 2 {Z^th&s</UXiS-%r<D/<;l'Xi®<Dffltz:tf^^ l"</ls\zfe & 0 
SX±^ £©^*/vfWWlHjg&©»f1s«:$ WT©i 5»-*5» JS&gScJtlfc 

^m^r^i-ff ^-8 5 2 Sfctt8 6 2 ©V>f ixd^J^-Y \"<;v<Dk # ic fit, ^ <D V^-ftb 
J&»fclJS CT^t-i- 8 5 3 * fcf± 8 6 3 t^^^f V^KftS ^#{^{1^-8 5 4fc < tO t 8 
6 4 n t- I— <;Hr * 5„ fflfitScJtttJlg**^^ 8 5 2i3iU!8 6 2© 

S*^ n - u-</v©tlij5 4 ^ ;i/»±ii < fc,ffi*BJfciR*£#$:^1-ffir# 1 5 1 
5 4 £ fete 8 6 4 CO l^-f fhfaiZ 7. &£) £ j% % „ 
r w1?.ja&^it^Mm(cS^V^Tffi^7^tb5fB-§-8 5 3*5J;U*8 6 3 £-(&*gJ£tfc 
#£JMc:S-3^-Cffl;>j $ jxSfS * 8 54fcJ;tf8 64 t *5tM Lfc S fttt, — 
SUTV^ftv^ t K fit*** flaw *:a»ttT5£ < JRjfcS-frS ^*i;JSti 5 -f Lt 
4fc ft fcf TV* 5 £ # ^f±S!lflI**/h$ < LT*t ftv^y * tf*3§£ L#V^ J: 9 

*fc,«ft«J*tfc*g*fc:S<5^Ttti;a £*U<5f3-*8 5 3:fcJ;tf 8 6 3 (4 1 1>--f ^A- 

u-sa-^o©^*} b^a+iJtt^M^^s^vNTffi^ $n-s<B# 8 5 4*5 «t 
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si i o icw^H 8 (DmMmtDmf&mmx'ibz?-^ — o 4<^a^^^#^ 

<E>^3£0iJ© 1 o£^t- 0 -©EI(-*5V^T, 0m&3t 1 000~1 0 0 3 I4NMOS, 
1010~1013!iPMOS, 1 0 2 0*5<tUtl 02 1 ttfifit*^ 1 0 3 Ofc i 
t^l 0 3 ltt-f — ^ Sr^i"o 1050~1052 fMS -!§■ *J J: 

r OlHlSStt. 7 — K 8 5 3 Offi-§-iS^>r W^tftofc ttCUPMOS 1 0 1 3 
iSilLTV dd^?>y- K 1 0 5 2 {C«9fD^^ixai^. J — K 8 6 3 Off -g-j&S/W 
U^;Hc/j;ofc £ £ CI4NMO S 1 0 0 3 ^|ILT; -Kl 0 5 2 i^Vs stc 
SSfcj&SSttfuffl-r. ^ LT y — K 1 0 5 2 fr&tfim* 10 2 1 Ltflll -ft 15 0 

i 2 2 £5fc;&s-r<5o fewim^- 102114, mmm^- 122 0>#£jg£t©fc«>u:y 

- K 1 5 0 ©*4fctfs — B#«jfc:_Las 5 "T #*fc 9 5 -f- ff f c 9 "T -5 © £• it -f -6 fc a?> 

^-§-8 5 4 *fc(4 8 6 4 ^y>^ W^/K:^ofc i # J- [3« (75 ^ttkM fi 1 # fc> ti 
5 0 fcfcL, NMOS 1 0 0 2feiU!PMOS 1 0 1 2 f£»ft*t 5 SfflEtt NMO S 1 0 
0 lfeiOiPMOS 1 0 1 1 J;oT©JPS^tu6fc*.{f -§-8 5 3 ifci48 6 3(r± 
6 J: 9 WJfcfltSr/h £ < T*# 5„ -t© t # ©mSfEfiSfi. NMOS 1000 

H001 (Dtr— MI^ifc-^PMO S 1 0 1 0 £: 1 0 1 1 <Dy~ h M <D it <D & ff {z. 
J: 9 . S fcfcjgfii:*^ 1 0 2 0 ©ffifctfitc: J: 9 % ^ti^t^r £ ^plffi-e 

Sfc. it 8 5 3 4 fctt 8 6 3 {c <fc S 3fe«C«©*5{Effi . NMOS 1 0 0 3-^PM 
OS 1 0 1 3<Dtf— hfiKio-CfcSSHS 4l;g£t5: t ffi*imx-3bZ> 0 

< £ t> BXStDfi^iKfcJtigfcSgWffi^K <fc £ 1 -9-^ ^/v^-eoiHlpfif 1 5 
0 CO USE 25 ft f4>'fit@ it|^§gCD ffi^j J; 9 1 -y-^ ^yK^T-©$!)^]'ft-^ 150 ©mffi^ 

*fc,ffi-9-8 5 3 *fcri 8 6 3 X Z> 35 & * © [s] 5& hit # 8 5 4 8 6 4IU 
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iottM^tStS t t fct> 5 A/ "site 

£ <bK.ia 9 nri?* frmmmibkm i o o^-r-^jK^^tD^a^-a-^-tir-ett^St 

»J*ttil£*K: J: (ft -§-8 5 3 Sfcfi 8 6 3 <fc 3 35ifc«) £{£*BJtl£#£m 

KJ: SfMfipSRitt (fS-^-8 5 4 SfcfS 8 6 4 «t Z>%WlM) <D 2 o © ffelffil 3fc iR & K »* 
Zti* 3 »iK«±^ UT^I&«©M^^#v^#^t/^$ v^»'&©ll!lJfll©!S$ 4:35 

t4l3*),I»*# 2flm±a5»^fctt«JK*Jt«IIia&©ttl2j 8 5 2 £fcte8 6 
2 ^iitt/N^ i^/W::fc5a^JS&#©Jfc# 2ffiF*i*fc:*5 t M 2£ it 13 SS © 

8 5 24fcli8 6 2 i51«tTM V/^i/t45C ili4v>. Sbfc:. 1. 5 
*8tfc:fcS i , il&^JtUlHlSSotii^; 8 5 2 £fcf£8 6 2 as^w u^nc45©tt, 

mil 3--y*-*S7$>-7 8 0 4 ©0 1 0 Ut\-<oMMffl<D 1 o^f c r.©Hfc: 

*5V^T, &M&^r 1 100~1 10 7BNMOS, 1 1 10~1 1 1 9IJPMOS, 
1 1 3 0- 1 1 3 2 fi***^, 1 1 4 0-1 1 4 3 fiffifciiSf ^ £r^-To 11 
5 0~ 1 1 5 4 tertSBfE ^ris kitten; — K**-f. 

^ ©Efttt, aUftlfB-g- 150 C0*JE/5i V s s ©ttfiEfciEVW-g-fciao^-C, flT# 8 5 
4 {rigib^nTflftA-T'SmWi.t'ff -g- 8 6 4 {cli»$ix-CSIEtiJ-r*«W*«>^9 > 
* Srflfcofci&fc, mi 0 & &&&&& l,tcm&X'hZ> 0 HI 0 0>l5lgSfc*5 

V>Tf|iOffl>{a-^ 15 0 ©«JE«S V s s ©mjdEdifiV^^Kte, PMO SlOlltlO 
1 2 KiW:3fc#ft V — * - K y|Wtff *i»a»50C»L % NMO SlOOl^lO 

o 2 © y — Kw>f ^Mt£a»a**«JEEtt^*#-efc5. bfc^o-c, 1 ®«>«»fs 
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mil <D\Himii,&ttm* 1140 tm-mm* 1 noias n— 7 ^ & 
di-i^xpmm-^ 150 <Dmj£fc; - k 1 1 5 0 izmm^th. z<om& t/-Ki 1 5 

3 ©Iff^PMO S 1 1 1 5&£r3l 1 1 6^lz£Z>jjU^bXs{«,^X-ktWl&th 
5<tp TV^o * LttOfi^SrPMO SI 1 18feJ:yfl 1 1 9§l; 
±5Al/y F^^f -y^X-mm L.NMOS 1 1 0 6 fc «fc & y — * u !7 [e] g§ K x. 

S o 

^Lt^©y-^7to !7Elg&©ffi.a 115 2 OlfflrfiSff 114 1 — 11 

4 3 J: -5S^C^jE[e]5ST-^J£ L, / - Kl 1 5 3II7-f- K^y^t5 0 t5h 

y - k i i 5 3 <o«je^/ - k i i 5 o <Dni±-ftet>-h®mm-%- 1 5 0 ©msEtc^ 
b < *ofc i # ^5„c :tSMif H4U1U2 ©issfcflias* l < * 
5± 9 ^RW-uT*5ttti, y- ki 1 5 2 1 5 o©*ff©i&ttft!iw 

15 0 omjE i / - K 1 1 54 (DmS.(Dm:\Z.^m b < * D . NMO SI 10 7^ 
^ii bfc t t l^lAtSlfii: NMOS1 002 Ufc t # 

*£ri5{£^? U < So ft**, w <Dm&fcl€mX'hZ> G>t±M&iB-& 15 0 ©mjEE-W 
- K 1 0 5 2 ©WJBEflSV s s ©«jE(wffiV^^-C& S tfMf-^ 8 5 4 -peiit5M 
O S 1 1 0 7 ttNMO S ^^ffii-5„ 

HI 2 fctt, H 8 ©ll;»09®#j£M-C*>3tirtBtt:«E« 8 0 0 <Z> iHfc ft & * CD H 
Jfe0i)<£> loSr^^- 0 CO[Hlifgf4#ffi^0 9-7 4 3 5 2 K^sffl» $ ftT 

V^5 0 - OEnlS&fi. If #8 5 0 <D±1b±fc V t iS^r 8 6 0 (DtL^b ± & K> jxtfft 
{^^^xS^StNANDIhIK 1 2 0 Ofci^l 2 0 1 9 * j& £ ft fc 7 y ->/7a 
S'T'flSJttiEL, 7 JJ y-7"7xi yzfl 2 0 2 ;^3t >9 ^A/T'SS^ 1 5 1 {effi;^ 

t5. 

EI 1 3 fcfi, EI 8 ©ISa^©#;*K*T?fc3jaafcB:W:*!E* 8 0 1 © s ft#ttfc*fi!&© 

^ife^J© 1 oSr^-Tc - ©[Hll^'b#IB¥0 9-74 3 5 2 mUm\z US* $ ft 

T^5„ -©(HISS tt, ft #8 5 l<0£*>_h/4*9 tfS*8 6 1 (DiLlbTfc 9 ^^51 (-^ 

^{S-f-8 5 2 Sfctt 8 6 2 ri^-f l"<;H;^5 a 

^#38W©*JE«!l*!J35S«fcftV^*-*-- t 
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1 oCo^T, ^OiBgS:*-r o 0 14 fcis^T* 1 4 0 0 f±¥3*ttft?XlII 

&^g, 14 0 1 tt*3SgB<Z>ttJE«!MB|l3B££§£:-£tf' P L LIeIl^(D^M^^?r^«i-5 
tS> 1402-1 404 fi^nj,^ #IB[Uj& 8 0 6 K7-f^^MLT 

fc«£^-r 0 i45o~i453 « *l iw s bb*si l» 

1 4 6 0 fi##E3fcK:* n vfit^- 8 7 0 £ifci£-r -5IE>&&^-r o 
V*P L L\sl&&mm-f2> £ 
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WHAT IS CLAIMED IS: 



t^aWt^i 5 I^«^$ttfc8t*« l <z>ttJEftj|ffl)3g£lg 0 

3 . -ttzttMttfflffl^gite^ ±m&m$s<n<p<Dm j %s - ko i oi ±is» 2 ©is© 

BB^il?!U=.Sg«l!$nfcSI 2 ©**3(f^-*5 .fctfSS 2 OMO S h ? is *S X 9 \z. X. V 

h 7 ^v 5 * 9 &\S.?Uzmmvtz4 w^-* < b i> 3 {@#x.,_tfe-r w< — * © 

£±|E 1 # i o-f ^©A^J^SS« L.T«fife$iufc»*3B i <Z>«JEfi!!)fPi§ig3& 0 

5. JiE*|g»f4, Pf t^M©MOS h7^^^^*iiVNf t^A'lOMOS 

$E$c£^offi;ff{f f P L Llelft-efc 0 , 

± is aj ^7 -ft -s- & & £ -r «> <z> m s. ft y w i§ s % <t „ 
± 1 5 * je M m m m » <o m * * # m -r s # a % t , 

-T 5 It fg ffi -ft ■§• £ % 5 *B J* tfe 2§ b , 
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# 



_t rem be us — 1 <Dmm^mm^ti. ¥— hnmiz±mT-rv y 

fM{f -5§-tf5^i^£ftfcMO S h7>^^^i:,±ISMOS h 7 y-^^^.tl5 2 ©til 

-rs p l lhjss 0 

i5«JBE3E-fk*Siil:-r6lHl8SM*Wi-S»*9C6 OP L L [eI S§ 0 

m&^c^w-otiitim-^^m^-r^ pll h 9 , 
± 1 2 m ts m # * is £ -r 5 /c «> co 11 jee «i m is m. t . 
_l is « je flj $p is s * <d tB «: # m -r 5 # J3 & t , 

■r 5 *s tts « * & » -r s <£ *s it r t , 

35£&*J«y UTWSUffl^ *38i"SJS , 

iwwfflr #a*»«$*tfcMo s h 9 * taEMo s h 7^-^^^ ^^2 ©mas 
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t zmwit-rz p l less. 

10. tIMMtfcot, 

izhj -r 5 {its # ttifi # &• i§-r 5 £ > 

# ft t -r 5 ¥ ^ # m m m s§ . 
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ABSTRACT OF THE DISCLOSURE 

±EMOS h9^^^^oflfejBiSB2«ffli (V d d) oril^ig £ titz?§M$g t . ± 

ttiMiw^a&fii*.*. 
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